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(I-frame) foUowcd by a plurality of pauWf predic- 
tivdy encoded frames (PB-frame pairs;, each PB-tramc 
pair having a corresponding P-block: 
dividing each I-frame or PB-frame pair into a plurality of 

spatially non-overlapping blocks of pixel data: 
encoding the blocks from the I-frame (I-blocks) indepen- 
dently from any other frames in the group of pictures; 
oredictively encoding the blocks from the second frame of 
the PB-frame pair (P-blocks;. based on the I-blocks u 
the previous I-frame or the P : biocks in the previous 
PB-frame pair, 
bi-directionally predicriveiy encoding the blocks from the 
first frame of the PB-frame pair (B-blocks). based on 
the I-blocks in the previous I-frame or the P-blocks in 
the previous PB-frame pair and the corresponding 
P-block in the current PB-frame pain 
deriving a scaled forward motion vector and a scaled 
* backward motion vector for the B-block by scaling the 
motion vector of the corresponding P-block in the 
current PB-frame pair, 
obtaining a final forward motion vector for the B-Wockby 
addinl a delta motion vector to the scaled forward 
motioo vector, and 
a obtaining a final backward motion vector for the B-block 
by subtracting the delta motion vector from the scaled 
backward motion vector. 
2. A method for encoding a sequence of video image 
frames according to claim 1. wherein 
30 the scaling of the motion vector is based on a temporal 
reference of the first and second frames of the 
PB-frame pair. , .. ; „ ' 

. 3 A method for encoding a sequence of video image 
frames according to daim 1. further comprising the step of 
33 fSSg an encoded output, wherein the encoded output is a 
bitstrcam comprising: 
temporal reference information for the first and second 
frames of the PB-frame pairs: 
« motioo vector information for the P-blocks: 

quantized residual error information for the P-blocks: 
delta motion vector information for the B-blocks: and 
quantized residual error information for the B-blocks. 
4 A method for encoding a sequence of video unage 
43 frames according to claim 3. wherein 

the output bitstream contains additional information to 

indicate the presence of at least one of: 
the delta motioo vector information for the B-blocks: and 
50 aw quantized residual error information for the ^-blocks. 
5. A method for decoding a sequence ot video image 
frames comDrising the steps of: 
decoding the compressed video image sequence as a set of 
group of pictures, each group of pictures compnsing aa 
55 L-frame followed by a plurality of PB-frame pairs, each 
PB-frame pair having a corresponding P-block: 
decoding each I-frame or PB-crame pair into a plurality ot 

spatiallv non-overlapping blocks ot pixel data: 
decoding 'the [-blocks from the I-frame independently 
60 from iov other frames in the group of pictures: 

Dfedictivel'v decoding the P-blocks from the second frame 
of the PB-frame pair based oa the I-blocks in the 
previous I-frame or the P-blocks in the prev.ous 
PB-frame pair: 
bi-direcuoaallv pred i,-tively decoding the B-blocks trom 
the first frame of the PB-frame pair based on the 
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I-blocks in the previous I- frame or the P-blocks in the 

previous PB-frame pair and the corrcspoading P-block 

in the current PB-frame pair, 
deriving a scaled forward motion vector and a scaled 

backward motion vector for the B-block by scaling the 5 

motioa vector of the corresponding P-block in the 

current PB-frame pair: 
obtaining a final forward motion vector for the B-block by 

adding a delta motion vector to the scaled forward 

motion vector, and 10 
obtaining a final backward motion vector for the B-block 

by suboracting the delta motion vector from the scaled 

backward motion vector. 

6. A method for decoding a sequence of video image 
frames according to claim 5. further comprising the step of li 
forming a decoded output, wherein the decoded output is 
responsive to a bitstream comprising: 

temporal reference information for the first and second 

frames of the PB-frame pairs: • 20 

motion vector information for the P-blocks: 
quantized residual error information for the P-blocks: 
the delta motion vector information for the B-blocks: and 
quantized residual error information for the B-blocks. 

7. A method for decoding a sequence of video image 23 
frames according to claim 6. wherein 

the bitstream contains additional information to indicate 

the presence of at least one of: 
the delta motion vector information for the B-blocks: and ^ 
the quantized residual error information for the B-biocks. 

8. A method of decoding a sequence of video image - 
frames according to claim 5. wherein 

the scaling is based on a temporal reference of the first and 
second frames of the PB-frame pair. ^ 35 

9. An apparatus for encoding a sequence of video image 
frames comprising: 

means for encoding each frame in a sequence of video 
image frames into a set of group of pictures, each group 
of pictures comprising an I-frarae followed by a plu- 40 
ralicy of PB-frame pairs; 

means for dividing the I-frame and the PB-frame pair into 
a plurality of spatially non-overlapping blocks of pixel 
data: 4J 

means for encoding and decoding the I-blocks of the 
I-frame independently from any other frames in the 
group of pictures; 

means for storing the decoded I-blocks to predicavely 
eacode subsequent frames: 3C 

means for predictively encoding and decoding the 
P-blocks of the second frame of the PB-frame pair 
based oq the I-blocks in the previous I-frame or the 
P-blocks in the previous PB-frame pair: 

means for storing the decoded P-blocks to predictiveiy 55 
eacode subsequent frames: 

means for deriving a scaled forward motion vector and a 
scaled backward motioa vector for a B-block by scaling 
the motioa vector of the correspoadiag P-block m the 
current PB-frame pair, the B-block being the first frame ^ 
of the PB-frame pair: 

means for obtaining a final forward raotioo vector for the 
B-block by adding a delta motioa vector to the scaled 
forward motioa vector: 

means for obtaining a final backward motioa vector for 65 
the B-block by subtracting the same delta moaon 
vector from the scaled backward motion vector; and 
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means for encoding the B-blocks of the first frame of the 
PB-frame pairs based on the I-blocks in the previous 
I- frame or the P-blocks in the previous PB-frame pair 
and the corresponding P -block in the current PB-frame 
pair using the final forward motion vector and the final 
backward motion vector. 

10. An apparatus for decoding a sequence of video image 
frames comprising: 

means for decoding each frame in a sequence of video 
image frames into a set of group of pictures, each group 
of pictures comprising an I- frame followed by a plu- 
rality of PB-frame pairs; 

means for decoding the I-biocks of the I-frame indepen- 
dently of any other frames in the group of pictures: 

means for storing the decoded I-biocks to predictively 
decode subsequent frames: 

means for decoding the P-blocks of the second frame of 
the PB-frame pair based on the I-blocks in the previous 
I-frame or the P-biocks in the previous PB-frame pair. 

means for storing the decoded P-biocks to predictively 
decode subsequent frames: 

means for deriving a scaled forward motion vector'and a 
scaled backward motion vector for a B-block by scaling 
■ the modon vector of the corresponding P-block in the 
current PB-frame pair, the B-block being the first frame 
of the PB-frame pair. . 

means for obtaining a final forward motion vector for the 
B-block by adding a delta motion vector to the scaled 
forward modon vector, 

means for obtaining a final backward motion vector for 
the B-biock by subtracting the delta motion vector to 
the scaled backward modon vector and 

means for decoding the B-blocks of the first frame of the 
PB-frame pairs based on the I-blocks in the previous 
I-frame of the P-blocks in the previous PB-frame pair 
and the corresponding P-block in the current PB-frame 
pair using the final forward modon vector and the final 
backward motion vector. 

11. A method for encoding a sequence of video image 
frames comprising the steps of: 

dividing a source sequence into a plurality of groups of 
pictures, each group of pictures comprising a fir* 
frame (I-frame) followed by a plurality of pairs of 
predictively encoded frames (PB-frame pairs): 

dividing each [-frame or PB-frarae pair into a plurality of 
blocks: 

encoding the blocks from the I-frame: 

predictively encoding the blocks from the second frame of 

the PB-frame pair: 
bi-directionally predictively encoding the blocks from the 

first frame of a PB-frame pair (B-btocksj: 
deriving a scaled forward motioa vector and a scaled 

backward motion vector for the B-block: 
obtaining a final forward motion vector for the B-biock by 

adding a delta motion vector to the scaled forward 

motion vector: and 
obtaining a final backward motion vector for the B-block 

by subtracting the delu motion vector from the scaled 

backward motion vector. 
11 An apparatus for encoding a sequence of video image 

frames comprising: 

means for dividing a source sequence into a plurality of 
groups of pictures, each group of pictures comprising a 



first frame (I-frame) followed by a pluraliryJPpairs of 
predicuvely encoded frames (PB- frame pairs); 
means for dividing each I-frame or FB-frame pair into a 
plurality of blocks: 

means for encoding me blocks from the I-frame; 
means for predictiveiy encoding the blocks from the 

second frame of the PB- frame pair, 
means for bi-directionally predictiveiy encoding the 

blocks from the first frame of a PB- frame pair 

(B-blocks); 
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Hmeans for deriving a scaled tor-vard motioa vet^^Hd i 
scaled backward motioa vector for che B-blocl^^ 

means for obtaining a final forward motioa vector for the 
B- block by adding a delta motion vector to the scaled 
rorvaxd motion vector, and 

means for obtaining a anal backward motioa vector for 
che B-blcckby subtracting the delta motion vector from 
the scaled backward motioa vector. *J 



13. A method for decoding a 
compressed video image sequence of a 
group of pictures including-an I-frame 
followed by a plurality of P-frames and B- 
frames, comprising the steps of: 

decoding a block in the I- 
frame independently from any other frames 
in the group of pictures; 

predictivelv decoding a block 
in a P-frame based on the previous I-frame 
or a previous P-frame; 

bi-directionally predictivelv 
decoding a block in a B-frame based on the 
previous I-frame or a previous P-frame and 
a block in a P-frame positioned after the B- 
frame; 

deriving a scaled forward 
motion vector and a scaled backward motion 
vector for the block in the B-frame bv 
scaling a motion vector of the block in the 
P-frame positioned after the B-frame: 

obtaining a final forward 
motion vector for the block in the B-frame 
by adding a delta motion vector to the scaled 
forward motion vector; and 
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26 obtaining a final backward 

27 motion vector for the block in the B -frame 

28 by adding the delta motion vector to the 

29 scaled backward motion vector. 

1 14. A method of decoding a 

2 sequence of video image frames according 

3 to claim 13, wherein the deriving step 

4 includes: 

5 scaling of the forward and 

6 backward motion vectors is based on a 

7 temporal reference of the B-frame and the P- 

8 frame. 



By l 15. A method for decoding a 

fH 

Og 2 sequence of video image frames according 

j\ 3 to claim 13, further comprising the step of 

P 4 forming a decoded output wherein the 

ffl 5 decoded output is responsive to a bitstream 

Q 

p 6 comprising: 

7 temporal reference 

8 information for the B-frame and the P- 

9 frame; 

io motion vector information for 

n the block in the P-frame: 
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quantized residual error 
information for the block in the P-frame: 



the delta motion vector 
information for the block in the B-frame: 
and 

quantized residual error 
information for the block in the B-frame. 

16, A method for decoding a 
sequence of video image frames according 
to claim 15. wherein 

the bitstream contains 
additional information indicating a presence 
of at least one of 

the delta motion vector 
information for the block in the B-frame: 
and 

the quantized residual error 



